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T he impressive m agnitude of job reallocation and its bearing on worker reallocation lead us to inquire into the sources o f heterogeneity in establishm ent-level em ploym ent changes. We docum ent strong relationships between the intensity o f job reallocation and observable plant characteristics like age, size and ownership type (single-unit versus m ulti unit firm). We also draw on several theories of plant-level heterogeneity and dynam ics to identify reasons for sim ultaneous job creation and destruction w ithin narrowly defined sectors o f the economy. Guided by these theories, we quantify the contribution o f various sources of heterogeneity to total job reallocation and to variation in job reallocation across groups of establishm ents defined in terms of industry, region, age, size and ownership type.
One prominent theory of heterogeneity in plant-level employm ent dynam ics stresses the selection effects associated w ith passive learning about initial conditions.2 We develop a procedure for estim ating the fraction of total job reallocation accounted for by this source These results enable us to discriminate between macroeconomic theories that cannot explain the observed cyclical behavior of job reallocation and theories that potentially can.
We conclude that standard macroeconomic theories that specify hom ogeneous firms or ho m ogeneous firms w ithin sectors cannot account for the tim e variation in job reallocation intensity. Nor can cyclic m ovements in job reallocation intensity be explained by theories that treat the idiosyncratic component of firm-level employm ent behavior as orthogonal to the business cycle. As we discuss below, theories that stress the frictions associated w ith the reallocation o f workers and jobs across employers im ply potentially im portant in teractions between aggregate employm ent growth and the pace o f reallocation. Blanchard and Diam ond (1989, 1990) , , and Caballero (1990) develop theories of this sort that can explain some of the cyclical job flow findings in this paper.
We turn now to a description of the data and the gross job flow measures that we use in this study. I I . D a ta a n d M e a s u re m e n t The gross job flow measures investigated in this paper have a simple relationship to the size-weighted frequency distribution o f establishm ent growth rates. We calculate gross job creation by sum m ing employm ent gains at expanding and new establishm ents w ithin a sector. Similarly, we calculate gross job destruction by sum m ing employment losses at shrinking and dying establishm ents within a sector. To express these measures as rates, we divide by sector size. Introducing some additional notation, we can write gross job creation and destruction rates in sector s at tim e t as P 0 S 3t = 5 2 ( lT~) 9 e t, and 9 e t> 0
where E at is the set of establishm ents in s at t . 7 As these formulas indicate, the sizeweighted frequency distribution determines the weight to attach to each growth rate value in the calculation of job creation and destruction rates.
Two remarks are helpful in thinking about our job creation and destruction measures. Table 1 presents annual rates of job creation and destruction, net employm ent growth, job reallocation, and a lower bound on the worker reallocation required to accom m odate job reallocation. The figures in Table 1 and elsewhere in this paper are based on March- to-March changes in establishm ent-level employment. Table 1 is the phenomenon o f simultaneous job creation and destruction. Every year of the sample exhibits both job creation and job destruction rates that exceed six percent of manufacturing employm ent. In 1973, when manufacturing employm ent expanded by a robust seven percent on net, the gross job destruction rate was six percent. In 1975, when manufacturing employm ent shrank by a dramatic ten percent, the gross job creation rate was seven percent. Table 1 One other noteworthy fact emerges from Table 1 : The pace o f job reallocation exhibits significant countercyclic tim e variation. The range of variation in job reallocation over the eleven years of the sample is six percentage points. The sim ple correlation between the net job growth rate and the job reallocation rate equals -.57. Given the m agnitude of job reallocation, its significant tim e variation, and the countercyclic pattern of the tim e variation, one is led naturally to inquire about the connection between the pace o f job reallocation and aggregate employment fluctuations. We take up this inquiry in section V. Table 2 presents Since reporting errors are known to cause a substantial upward bias in the measured flows, we adjusted the F matrices following Poterba and Summers (1986) . Letting Q denote the three-by-three m atrix of classification error probabilities, the measured and true gross flows satisfy the relationship F = Q 'F * Q , where F* denotes the true flows. Obtaining Q from Table 3 Tables 1 and 2 In thinking about how to measure persistence, we stress that our focus is on the persistence of the typical newly-created or newly-destroyed job. This focus is distinct from a focus on the persistence of the typical existing job (e.g., Dunne and Roberts, 1989) or the persistence of establishm ent size (e.g., Leonard, 1987) . In line with our focus, we measure persistence as follows. Let IV . E x p la n a tio n s fo r S im u lta n e o u s J o b C re a tio n a n d D e s tru c tio n T he preceding section established that job reallocation is large in m agnitude and that it accounts for a large fraction of total worker reallocation. T his section investigates the sources of establishm ent-level heterogeneity that lead to sim ultaneous job creation and destruction w ithin industries. We draw on several theories o f plant-level heterogeneity and dynam ics to identify potential driving forces behind sim ultaneous job creation and destruction. We then quantify the contribution of various sources of heterogeneity to total job reallocation and to variation in job reallocation across groups of establishm ents defined in terms of industry and other observable characteristics.
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One prominent theory of heterogeneity in firm-and plant-level em ploym ent dynam ics stresses the selection effects associated with passive learning about initial conditions. In Except as described below, we assum e that these other factors have age-neutral effects on job reallocation rates. This assum ption means that these other factors generate the sam e base job reallocation rate for younger and older plants. Thus, as our second identifying assum ption, we take the "base" reallocation rate to be age invariant. be negligible. To the extent that some unspecified factor system atically causes higher job reallocation rates am ong young plants, our estim ate of passive learning's contribution will be upwardly biased.
B. V ariation by Region, Size, A ge and O w nership Type
Second, stink costs associated w ith plant entry im ply that transitory fluctuations in industry dem and will be largely accom m odated by the expansion and contraction of existing firms. T he industry response to these disturbances is unlikely to involve a sharply age-nonneutral response in job reallocation rates. Hence, we interpret g in equations (2) and (3) as the long-run net growth rate. Empirically, we estim ate g as the average annual employm ent growth rate in our sam ple for the industry or sector.
E m pirical R esu lts
We im plem ent equation (3) Table 5 suggest that cross-sectoral differences in learning about initial conditions account for much of the observed cross-sectoral differences in job reallocation rates. Table 7 reports the results of decom posing excess job reallocation for sectoral classi fication schemes defined in terms of plant age, size, region, ownership type, and industry. Table 7 reports the fraction of excess job reallocation explained by between-sector em ploym ent shifts for the indicated sectoral classification. Table 7 is the inability of betw een-sector em ploym ent shifts to account for excess job reallocation. According to the top panel, em ploym ent shifts among plants of different ages, sizes, regions, ownership types, and tw o-digit industries account for virtually none of the excess job reallocation in the m anufacturing sector as a whole. C u ttin g sectors m uch m ore finely by defining th em in te rm s of age, size, region, a n d ow nership sim ultaneously, betw een-sector em ploym ent shifts account for only 15% o f excess jo b reallocation. E m ploym ent shifts am ong th e 450 four-digit m a n u factu rin g in d u strie s account for a m ere 12% of excess jo b reallocation. E ven w hen we define sectors in term s of all five p la n t ch aracteristics sim ultaneously, betw een-sector em ploym ent shifts account for only 39% of excess jo b reallocation. To a p p reciate th e level of d etail c a p tu re d by th is classification schem e, we re m a rk th a t th e average n o n em p ty "secto r" co n tain s only a b o u t five sam pled p la n ts. T h e re su lts in T able 7 argue stro n g ly ag ain st th e view th a t hig h ra te s o f excess jo b reallocation arise p rim arily because of sectoral d istu rb an ces o r econom yw ide d istu rb a n ce s w ith differential sectoral effects. In stead , T able 7 argues th a t excess jo b reallo catio n is fu n d am en tally a phenom enon re la ted to plant-level heterogeneity in la b o r d e m an d b eh av ior. L earning a b o u t in itia l conditions is one reason for plant-level hetero g en eity in la b o r d em an d , b u t we found th a t th is sto ry has lim ited ability to explain th e m a g n itu d e of jo b reallocation. T heories th a t stress active learning an d selection am ong young a n d old p la n ts (E ricson an d Pakes, 1989) , theories th a t stress endogenous p reco m m itm en t to h e t erogenous p ro d u c tio n technologies (L am bson, 1990), an d theories th a t stress exogenous plant-specific cost or d em an d d istu rb an ces (D avis an d H altiw anger, 1990) all seem consis te n t w ith th e resu lts in T able 7. F u rth e r investigation in to th e ab ility of these theories to explain high ra te s of excess jo b reallo catio n m u st aw ait fu tu re research. T hese em pirical resu lts p o in t to a close relatio n sh ip b etw een th e b u sin ess cycle a n d th e in te n sity of jo b reallocation , b u t th ey do n o t ad d ress th e q u estio n of w hy th e jo b reallo catio n ra te flu c tu a te s countercyclically. In view o f th e links b etw een jo b re a llo ca tio n a n d w orker reallo catio n , a n answ er to th is q u estio n will pro v id e in sig h t in to th e source a n d n a tu re of ag g reg ate la b o r m a rk e t flu ctu atio n s. To ad d ress th e q u estio n of w hy jo b reallo ca tio n m oves countercyclically, we first ad d ress tw o sim pler questions: How m u ch o f th e tim e v ariatio n in jo b reallo catio n is acco u n ted for by m ean tra n sla tio n s o f th e estab lish m en t-lev el grow th ra te d en sity a n d differential m ean secto ral responses to ag g reg ate d istu rb a n ce s?
D . Q uan tifyin g the R ole o f B etw een -S ecto r E m p lo ym en t Shifts
D isturbances that cause a reshuffling of employm ent between different sectors or groups of plants generate sim ultaneous job creation and destruction. T his sim
Our earlier discussion identified these variables as observable correlates of the factors that underlie heterogeneity in plant-level employm ent dynamics. Each entry in
The m ost remarkable aspect o f
A nd, how does th e cyclical b eh av io r of jo b reallo catio n differ by in d u s try ty p e , p la n t size, age a n d ow nership ty p e? D raw ing on o u r answ ers to th ese q uestions, we th e n d iscrim in a te betw een m acroeconom ic theories th a t can n o t explain th e observed cyclical b eh av io r o f jo b reallo catio n a n d theories th a t p o te n tia lly can.
A. A n A ccounting Fram ew ork
C onsider th e lin ear m odel for establishm ent-level em ploym ent g ro w th ra te s 9et = get + 9 s t + 9 t,
w here gt is th e m an u fa ctu rin g g ro w th ra te , gat is th e sector g ro w th ra te (d e v ia ted a b o u t th e m a n u fa c tu rin g grow th ra te ), a n d g f f js th e resid u al id io sy n cratic co m p o n en t o f th e e stab lish m en t g ro w th ra te . A ccording to e q u atio n (4), each e sta b lish m e n t's g ro w th ra te a t t is th e su m of a n ag gregate-tim e effect, a secto r-tim e effect a n d a tim e-v ary in g idiosyn cra tic effect. T im e v ariatio n in th e realized aggregate a n d secto ral g ro w th ra te s in d u ce tim e v a ria tio n in th e location a n d sh ap e of th e d ensity over th e (size-w eighted) get, th e re b y g en eratin g tim e v ariatio n in gross jo b creatio n , d e stru ctio n a n d reallo catio n . T h e crosssectional variance a n d higher m o m en ts of th e id io sy n cratic co m p o n en t, gff, also influence th e sh ap e of th e g ro w th ra te density, th ereb y g en eratin g fu rth e r tim e v a ria tio n in th e jo b flow m easures. To c a p tu re th is aspect of tra d itio n a l views, we allow for com pletely u n re stric te d sec to ra l responses to aggregate d istu rb an ces. In p a rtic u la r, consider th e h y p o th esis of a tim e-invariant d istrib u tio n over th e
In view o f (4), th e secto r-tim e effects g at c a p tu re any sy stem atic o r no n -sy stem atic cross-sectoral differences in th e m ean resp o n se to ag g regate d istu rb an ces. N either linearity, m ag n itu d e, n o r tim in g re stric tio n s a re placed on th e m ean sectoral responses to aggregate d istu rb an ces u n d e r th is in te rp re ta tio n o f th e g 9t.
T h e only re strictio n s placed on m ean sectoral responses are th o se in h eren t in th e secto ral classification schem e itself.
B ased on th e decom position in (4), we m easure th e relativ e im p o rtan c e of aggre g ate, sectoral a n d idiosyncratic com ponents for tim e v ariatio n in jo b creatio n , d e stru c tio n a n d reallocation. We also m easure th e covariation betw een th e com ponents. To see o u r p ro ced u re, consider th e d istrib u tio n over th e g f f , from w hich we co m p u te jo b creatio n , d e stru ctio n a n d reallocation ra te s a d ju sted for th e ag g reg ate-tim e a n d th e secto r-tim e effects:
fosf= £ ! % ? ■ ) ,
N E G f = £ ^( I s i f l ) , a n d , 
which im plies the variance decom position for gross job reallocation,
V a x (S U M t) = V a i( S U M t ) + V a x ( S U M t -S U M t )+ 2 C o v ( S U M t , S U M t -S U M t ).
(9)
__ . 5j»
If the distribution over the g is time-invariant, then the ratio of Vai ( S U M t ) to
Var( S U M t) equals zero. Conversely, a large value for this ratio indicates that tim e varia tion in the cross-sectional variance (and higher m om ents) of g f f accounts for m uch o f the tim e variation in gross job reallocation. We interpret the covariance term as reflecting the part of tim e variation in gross job reallocation that cannot be unam biguously assigned to either the aggregate and sectoral effects or to the idiosyncratic effects.
We also decom pose the variance of job creation and destruction rates along the lines of (8 ) and (9). Variance ratios provide information on the relative contribution of aggregate/sectoral versus idiosyncratic effects to tim e variation in job creation and destruction.
T he covariance terms indicate whether the idiosyncratic effects reinforce or counteract the im pact of aggregate and sectoral effects on job creation and destruction rates. Thus, Table 8 finds that only 4-20% of the time variation in job reallocation rates can be accounted for by mean translations of the growth rate density and differential mean sectoral responses to aggregate disturbances. T his finding refutes the hypothesis that some system atic pattern of sectoral responses to aggregate disturbances can account for the significant tim e variation in gross job reallocation displayed in Table 1 We turn now to a more detailed accounting for tim e variation in job reallocation in tensity. Table 9 provides It is helpful to place the results in the bottom panel of Table 9 alongside the vari ance decomposition results in Table 8 . The variance decomposition results show th a t the great bulk of time variation in gross job reallocation cannot be accounted for by sectoral differences in mean responses to cyclical impulses. The bottom panel of Table 9 indicates th at the bulk of tim e variation in job reallocation can be accounted for by especially sharp countercyclical job reallocation movements among sectors made up of older, larger and m ulti-unit plants.
B. R esults
While the results in Table 9 provide insight into the basic p attern of time variation in sectoral job reallocation rates, they provide little information about the m agnitude of the covariances between net overall and sectoral growth rates, on the one hand, and sectoral job reallocation rates, on the other hand. To investigate the covariance structure, we regress the adjusted sectoral reallocation rates defined by (7) on net sectoral and m anufacturing growth rates plus interactions of these net rates with age, size and ownership dummies. The regressions also contain sectoral fixed effects to control for perm anent sectoral differences in the intensity of job reallocation. Table 10 summarizes the regressions and reports key results. Column (1) of the top panel, for example, regresses adjusted industry-level job reallocation rates on industry fixed effects and two time-varying covariates: gt and gst. These covariates are highly significant (t-statistics greater than five in absolute value), and they account for 27% of the time variation in industry job reallocation rates. The bottom panel summarizes the implications for the covariance structure. Here, we use the regression to estimate the response of adjusted job reallocation rates to one standard deviation increases in gt and gat. Based on regression (1), for example, a one standard deviation decline in the manufacturing (own-industry) net growth rate is associated with an increase in sectoral job reallocation rates of 1.15 (.24) percentage points. Relative to regression (1), regressions
(2)-(4) add the age, size, and ownership interaction terms, respectively.
Two main results stand out in Table 10 .15 First, large movements in sectoral job reallocation rates axe associated with movements in total m anufacturing employment growth rather than movements in own-sector employment growth. This result occurs primarily because the average time-series standard deviation of gst is small relative to the standard deviation of gt. The regression coefficients on gt and gat differ significantly only for old plants in regression (2).
Second, the covariation between the manufacturing employment growth rate and sec toral job reallocation rates is much larger among old plants than among young plants, among medium-sized and big plants than among small plants, and among m ulti-unit plants than among single-unit plants. Indeed, there is no evidence of statistically significant co variation between manufacturing or own-sector net employment growth and rates of job reallocation among younger, smaller, and single-unit plants. There is clear evidence of large and highly significant covariation between manufacturing employment growth and rates of job reallocation among older, larger and multi-unit plants.
A similar, but less pronounced, pattern emerges with respect to the covariation be tween own-sector employment growth and sectoral job reallocation rates. Point estimates indicate greater negative covariation between own-sector employment growth and job re allocation rates among older, larger and multi-unit plants. These differences are statisti cally significant at the five percent level except for the comparison between m ulti-unit and single-unit plants. The negative covariation between own-sector employment growth and job reallocation rates is highly statistically significant for old and large plants.
C. Interpretation of Cyclical Findings
We have established the following cyclical facts: (1) Job reallocation rates fluctuate countercyclically; this pattern is pervasive across industries and regions. (2) The countercyclic behavior of job reallocation reflects time variation in the magnitude of idiosyncratic 15The main results in Table 10 are unaffected if we use the raw job reallocation rates as dependent variables in the regressions. W hat classes of macroeconomic models can explain these facts? It is useful, and perhaps easier, to first identify im portant classes of models th at cannot explain these facts:
(i) Models th at specify or treat all firms as homogenous, (ii) Sectoral models of the business cycle th at specify homogenous firms within sectors. Examples include simple versions of the model described by Lilien (1982) , in which sectoral disturbances drive aggregate fluctuations, and the model described by Abraham and Katz (1986) , in which aggregate disturbances drive differential sectoral responses, (iii) Sectoral or aggregate models th at treat the idiosyncratic component of firm-level employment behavior as orthogonal to the business cycle. This class includes models that specify a cyclically invariant natural rate of unemployment as in Phelps et al (1970) , Hall (1979) , and Johnson and Layard (1986) .
We stress th at appending idiosyncratic establishment-level shocks to simple sec toral or aggregate models is not sufficient to explain our cyclical findings. Idiosyncratic establishment-level shocks clearly generate an underlying rate of gross job reallocation within sectors, but they do not necessarily generate a relationship between aggregate fluc tuations and the pace of job reallocation. This point is nicely made by Caballero (1990) .
He posits an asymmetry in firm-level hiring and firing costs in a model th at accommodates aggregate and idiosyncratic labor demand disturbances. His adjustm ent cost specification implies a higher time-series variance in job destruction rates than in job creation rates at the firm level. This feature of the microeconomic structure in Caballero's model is consistent with the pattern displayed in our Figure 2. If this firm-level result carried over to the aggregate level, it would provide an explanation for countercyclic variation in job reallocation rates.16 However, Caballero shows th at the asymmetry in firm-level job creation and destruction behavior is smoothed away by aggregation when firms exhibit id iosyncratic components to their employment movements. Empirically, we have seen th at the idiosyncratic components are large and pervasive.
To explain our findings requires a macroeconomic model th at generates simultaneous job creation and destruction within narrowly defined sectors and countercyclical rates of job reallocation within sectors. Progress along these lines is made in recent work by Blan chard and Diamond (1989, 1990) , , and Caballero (1990) . These authors specify alternative models that allow both common aggregate and idiosyn cratic allocative shocks to influence establishment-level employment dynamics. The mod els differ in the frictions th at they ascribe to the process of reallocating workers and jobs across establishments, but in each model labor market frictions imply potentially impor tant interactions between aggregate employment growth and the pace of reallocation.
These models identify four types of potentially im portant interactions between the pace of job reallocation and the stage of the business cycle. First, time-series fluctuations in the intensity of allocative shocks can cause aggregate employment fluctuations, as well as countercyclic movements in the job reallocation rate. Second, aggregate shocks can influence the timing of the job reallocation that ultimately arises from allocative shocks, and thereby lead to a bunching of job reallocation activity during downturns.17 Third, aggregate downturns may induce a shake-out of less efficient firms and establishments, leading to both aggregate contraction and increased heterogeneity in plant-level employ ment movements. Fourth, if negative aggregate shocks are more severe (and less frequent) than positive aggregate shocks, then the endogenous evolution of the cross section dis tribution over plant-level employment growth can generate countercyclic variation in job reallocation intensity.
In light of the findings reported in this paper, disentangling these and other connec tions between aggregate activity and the pace of job reallocation is an im portant area for future research. None of the interpretations of countercyclic job reallocation intensity offered by Blanchard-Diamond, Davis-Haltiwanger, and Caballero incorporate an expla nation for the findings in this paper related to pronounced differences in the magnitude and cyclicality of job reallocation intensity by plant age, size and ownership type.
V . C o n clu sio n
This study paints a sharp picture of gross job flow behavior in U.S. m anufacturing industries. Gross rates of job creation and destruction are remarkably large -they amount to roughly ten percent of manufacturing employment in a typical year. The phenomenon of simultaneously high rates of job creation and destruction is pervasive across industries and across groups of plants defined in terms of plant age, size, region and ownership type.
In large part, the gross job flows that we measure reflect establishment-level employment changes th at are highly persistent and concentrated at plants experiencing sharp expansion or contraction. 17Darby, Haltiwanger, and Plant (1985) and Davis (1987) (2) Rows two and three report the quantitiy 1 -{V / V ). V is defined as the crosssectoral variance of job reallocation rates. V is defined as the cross-sectoral variance of adjusted job reallocation rates. The adjusted sectoral reallocation rate equals the observed rate minus the contribution of learning as estim ated from equation (2). 
Fraction of Job Creation Variance (P O St) Accounted for by:
(a) sec to ra l/a g g . N otes: (1) E n trie s in th e to p p anel a re b a se d on th e variance d eco m p o sitio n in eq u atio n (9).
E ach e n try re p o rts th e ra tio o f th e in d icated te rm on th e rig h t side of (9) to th e te rm on th e left side. E n trie s in th e second a n d th ird p an els axe b ased on analogous variance decom positions for jo b creatio n a n d d e stru ctio n . (2) Size, region a n d ow nership secto rs axe defined as in T ables 4-6.
(3) T h e re axe tw o age groups: young p la n ts (0-9 years) a n d old p la n ts (1 0 + years). (1) S ecto rs a re d efin ed as in T a b le 8.
(2) "S m all" refers to th e fo rty se c to rs w ith p la n ts in th e 0-99 a n d 100-249 size classes. "L a rg e " refers to th e fo rty se c to rs w ith p la n ts in 500-999 a n d 1 0 0 0 + size classes. 
Notes: (1) In regression (1), "other regressors" refers to the m anufacturing net growth rate (gt) and the own-sector net growth rate deviated about the m anufacturing growth rate (g9t). Relative to regression (1): regression (2) adds interactions of these variables with one age-group dummy; regression (3) adds interactions with two size-class dum mies; and regression (4) adds interactions with one ownership-class dummy. 
